remission after induction chemotherapy with daunorubicin, cytarabine and etoposide. This was followed by maintenance consolidation with high-dose cytarabine. The leuWe report a 47-year-old bone marrow transplant recipient with haemorrhagic cystitis caused by adenovirus kaemia subsequently relapsed in April 1996 but responded to further salvage chemotherapy with MACE (mitosuccessfully treated with ganciclovir. This is the first report on the use of ganciclovir for the successful treatzantrone, etoposide, high-dose cytarabine, dexamethasone) and a second remission was achieved. An allogeneic related ment of adenoviral infection. Shell vial culture may be more sensitive than conventional culture in the detecdonor bone marrow transplant (BMT) was performed in September 1996 using marrow donated by his HLA-identtion of adenovirus in such patients. Keywords: haemorrhagic cystitis; adenovirus; ganciical sister. He was conditioned with busulphan (1.6 mg/kg daily for 4 days), cyclophosphamide (25 mg/kg for 2 days clovir; BMT with Mesna) and total body irradiation (2 Gy twice daily for 3 days). Graft-versus-host disease (GVHD) prophylaxis consisted of intravenous methotrexate administered on days Haemorrhagic cystitis is a relatively common complication 1, 3, 6 and 11 and cyclosporin A from day −1 onwards. following bone marrow transplantation and is often pro-
Urine collected on day +54 showed evidence of adenoantigen expression in the cells (it does not rely on complete productive virus replication) may also contribute to virus by shell vial culture and by direct electron microscopy (Table 1 ). In addition, electron microscopy revealed BK increased sensitivity as well as resulting in quicker result (4-5 days). It is possible that adenoviral haemorrhagic cysvirus in the same urine specimen. Cytomegalovirus was not detected by shell vial culture. Spin cytology of the urine titis may be under-recognised by relying on conventional culture methods and shell vial culture may be a more approat this stage also revealed cells with basophilic brick-like intranuclear inclusions in keeping with adenovirus infecpriate diagnostic approach. The use of alternative cell lines such as A 549 may further improve sensitivity. tion. These results were available by day +67, at which time the patient was recommenced on full dose ganciclovir There are previous case reports describing the successful treatment of adenoviral haemorrhagic cystitis with ribavi-(5 mg/kg twice daily). The urine was still positive for adenovirus by shell vial culture 3 days after starting ganciclovir rin 10,11 and vidarabine. 12 Ganciclovir is often used for treatment of CMV disease in bone marrow transplant recipients. but negative after 10 days of therapy, remaining negative thereafter. The patient's symptoms improved rapidly within It has also been shown to have activity against a number of adenovirus serotypes in vitro 2,5 although its activity against 3 days of starting therapy and completely resolved after 2 weeks of treatment (day +79). The adenovirus could not adenovirus may be lower than that against CMV. Sensitivity to ganciclovir of all patient isolates could not be be isolated by conventional virus culture even from urine specimens found positive by shell vial culture.
determined because it was not isolated in culture. There is only one other published report documenting the successful use of ganciclovir in adenoviral disease. 13 This was in a renal transplant recipient with haemorrhagic cystitis, where Discussion improvement was concurrent with a reduction in azathioprine dosage as well as ganciclovir treatment. In other comHaemorrhagic cystitis is a common complication following bone marrow transplantation and chemotherapy. Some of munications its use has been proposed, but not actually tried. 3 Ganciclovir is excreted unchanged via the urine and these cases are due to the effects of cytotoxic drugs (eg cyclophosphamide 8 ) while others have been attributed to drug levels in the kidney are higher than those found in the blood 14 whereas only 32-53% of intravenous or oral ribavithe polyoma virus BK, adenoviruses and occasionally to CMV. Because these viruses are sometimes found in the rin is recoverable from the urine. 15 Thus, ganciclovir may have a pharmacokinetic advantage over oral ribavirin in the urine of immunocompromised patients without cystitis, establishing a causal link between virus detection and treatment of haemorrhagic cystitis which may not necessarily apply to adenoviral disease in other organs. Ganciclovir pathogenicity can be difficult. In our patient we believe that adenovirus was the main cause of the cystitis because the has not previously been successfully used for adenoviral haemorrhagic cystitis in bone marrow transplant recipients, clearing of the virus by antiviral therapy was associated with prompt resolution of symptoms. Detection of BK where presumably due to the more intense immunosuppression, this condition is usually more intractable. virus, on the other hand, did not correlate with the clinical course and continued to be present long after resolution of the symptoms.
It is known that the adenovirus serotypes with tropism Acknowledgements for the urinary tract are usually types 11, 21, 34, 35, 37 and other as yet unidentified types. [9] [10] [11] Recombinant viruses, eg
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described. The adenovirus serotypes associated with this patient's cystitis could not be determined because the virus failed to grow in conventional cell culture although it was References readily detectable by shell vial culture and electron microscopy. This may reflect the increased sensitivity of 
